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INTRODUCTION 
In today's society there is much emphasis on healthy li ving From The Home Show's 
healthy cooking segment. to the Berkeley Health Letter. to Cindy Crawford's new workout Video. 
the households of America are bombarded daily with the latest in nutrition . health and fitness. 
However. underlying this message of healthy living is a contradictory message of. "Thin is best", 
and "Look like Cindy or Jane" Along with the other stresses today's world offers on a daily basis. 
for women this one can be deadly. 
Self-esteem and a positive self-image are two other aspects of health which are very 
much in the forefront of today's issues. Women today not only have to compete in the work 
place, but also within themselves. The classic roles of the female portrayed by Mrs Cleaver in 
the popular '50's sitcom are no longer the roles of today's women . This is also difficult for today's 
men to handle. This makes the world a very topsy-turvey place for each of us. To maintain some 
stability in the world and to please society, the opposite sex. and themselves. one in ten women 
turn to their bodies as a refuge from and a punching bag for day to day stresses. This has a 
name .. anorexia nervosa. 
This paper focuses on the subject of anorexia nervosa and its malnutritive effects on the 
eye. The layout of this paper is different from most. Each section is set up in roughly the following 
manner. First, systemic effects of vitamin deficiencies and malnutrition are presented. Second, 
research demonstrating specific ocular effects of malnutrition. if available will be presented. 
Third . conclusions regarding ocular manifestations are drawn from previous specific evidence or 
conclusions from evidence of systemic effects which may present in anorexia nervosa. These 
conclusions are presented at the end of each section. There is limited research in this area. 
Much of the information contained in the body of the article is taken from research done on 
severe malnutrition in underdeveloped countries and the consequences demonstrated on the 
visual system as a whole. as well as using proven system ic affects of anorexia nervosa as a 
theoretical basis for building evidence of ocular manifestations of the disorder Therefore much is 
speculative in terms of findings in an anorexic individual. The intent of this paper is to stimulate 
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subsequent research using the literature review and suggestions as templates It is also wntten 
for personal reasons to better understand this puzzling disorder 
ANOREXIA NERVOSA 
The definition of anorexia nervosa, according to criteria of the DSM-III-R1 is : 
1) Weight loss leading to body weight below 15% of normal or failure to make 
expected weight gain during a period of growth leading to body weight below 
15% 
2) Intense fear of gaining weight and becoming fat even if underweight 
3) Distorted body self-image 
4)Amenorrhea equal to or greater than three expected menstrual cycles (A 
woman is considered to have amenorrhea if her periods occur only following 
hormone administration) 
5) Absence of other physical disorders causing weight loss 
Anorexia nervosa is twenty times more prevalent in the female than in the male 
population, affecting one to three percent of middle and upper class women.2 Five to eighteen 
percent of those with anorexia die.1 ,3 These women are often from families in which high 
achievement is stressed. This stress can, for some, become too overwhelming So, to gain 
control of something in her environment, the anorexic often turns to internal control by taking 
control of her body Anorexia can also be used as a method of punishment to oneself for 
perceived failure in any realm of daily life. This pattern of behavior and thought process can begin 
very early in life. depending upon the personality of the individual. At times it has nothing to do 
with the idea of being thin. It becomes a matter of control gone out of control. Not all anorexics 
lose control of their eating disorder,2 meaning excessive weight loss leading to malnutrition and 
possible hospitalization. Rather they struggle all their lives to develop positive coping skills to 
maintain stability with their self-esteem. 
There are various symptoms of eating disorders. They often include some or all of the 
following . One is eating large quantities of food in a short period of time, known as bingeing 
Feeling self-conscious or embarrassed about eating and /or being secretive or lying about eating 
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1s another. There is also a preoccupation about weight and worrying about "being fat." i e . using 
weight and appearance to determine self esteem This is an example of taking control of a 
feeling of being out of control, as mentioned earlier There is no such thing as a "true" anorexic, 
true self starvation. Many anorexics use laxatives, pills, and/or vomiting to reach their goal. 
Activity levels can range from excessive exercise to little or no exercise 1 ,4 
Anorexia unfortunately affects every organ system of the body and can result in dry skin, 
bradycardia, hypotension, pancytopenia (aplastic anemia). edema. !amigo (neonatal-like hair). 
prolonged wound healing, and/or gastrointestinal disease 1 ,2,4 As the body becomes depleted of 
its fat reserves, it turns to converting the protein of the body into energy by depleting the muscle 
tissue, including attack on the heart muscle. After this depletion, the body then turns to the 
organs to supply it with nutrient necessary to sustain life. Anorexia can also result in sterility2,5 
due to the dramatic effects of malnutrition on the hormonal and reproductive systems. 
Treatments for anorexia nervosa include counseling, behavioral psychology, 
multivitamins and tricyclic anti-depressants. 1,2 Even after treatment, a high incidence of relapse 
into the severe end of the disorder, hospitalization, still occurs. 
TRICYCLIC ANTIDEPRESSANTS 
The tricyclic anti-depressants have their own list of ocular side effects. These include 
photosensitivity, nystagmus, dry eye, mydriasis and decreased accommodation. Caution should 
be used in prescribing tricyclics to patients with narrow anterior chamber angles as it may 
precipitate a narrow angle glaucoma. 
THE CORNEA & TEAR LAYER 
Malnutrition can affect the health and function of the cornea and tear layer. An example 
is vitamin A, a nutrient which is important for proper epithelial function throughout the body, 6 
including the corneal epithelium Studies have shown that individuals suffering from lack of 
vitamin A have an increase in corneal epithelial defects, which can result in infiltration and 
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eventual corneal ulceration. Ulceration may precede perforation of the antenor chamber and 
eventual blindness. Two factors increase this progression The first 1s the loss of goblet cells in 
vitamin A compromised individuals, leading to a decrease in secretion of the mucin needed in 
production of tears. 7 Second , is the increased susceptibility to disease an individual with 
hypovitaminosis A undergoesB Abnormal tear production and increased susceptibility may 
increase the risk of secondary infections and their sequelae stemming from corneal epithelial 
defects. Impairment of the body's ability to provide proper release of the plasminogen activator 
necessary to allow adherence of regenerating epithelium to the stromal surface after compromise 
is another factor in increased corneal risk. 9 A deficiency in vitamin C also compromises the 
immune system's ability to provide proper healingB 
Anorexics show a susceptibility to superficial punctate keratopathy (SPK) due to 
compromised tear production, brought on by dehydration. 3 It therefore stands to reason that an 
eye sign of anorexia nervosa. after a deprivational period, could be corneal compromise due to 
SPK and decreased tear production Immediate treatment would be crucial to prevent ulceration. 
Anorexics often experience a nighttime glare sensitivity,3 which could be also due to the 
compromise of the cornea. Reduced tear production can cause dry eye, additionally affected by 
any tricyclic antidepressants used in treatment. 3 Anorexics also tend to have high cholesterol 
levels;10 consequently, corneal arcus and xanthelasma are factors to watch for in anterior 
segment examination. 
CONJUNCTIVA AND SCLERA 
There has been considerable study of malnutrition and its effects on the conjunctiva and 
sclera. As was previously discussed, lack of vitamin A causes the loss of goblet cells. This results 
in xerosis, a dryness and opacity of the bulbar conjunctiva, with consequential Bitot's spots, white 
patches on the palpebral conjunctiva6 Vitamin C is important in collagen formationB,11 A 
deficiency in vitamin C or calcium may cause loss of rigidity of the sclera, which may allow the 
intraocular pressure of the globe to elongate the eye yielding increased incidence of myopia. 8 
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Scleral thinnmg may also be a significant threat to the health of the eye due to reduced intake of 
vitamin C 
In the anorexic. documented effects include episcleral capillary aneurysms and 
subconjunctival hemorrhages 3 These may be due to the malnutrition as well as vomiting 
Conjunctival signs include moderate to severe conjunctival squamous metaplasia. 3 
LENS AND CILIARY MUSCLE 
Lack of the proper anti-oxidants can lead to premature cataract formation. This has been 
seen in underdeveloped countries. Lack of riboflavin (812). as well as the depletion of the anti-
oxidants beta-carotene and vitamins C and E has been linked to cataract formation. 12 
Lack of vitamin B 12 and use of tricyclic antidepressants have been shown to cause 
possible decreases in accommodative function. 8 In severe malnutrition, there is protein 
depletion throughout the body. Therefore, due to the protein makeup of the ciliary muscle it too 
would be under attack, thereby potentially negatively affecting function. This can cause 
symptomatology associated with near work due to compromised function of the ciliary muscle. 
The lens may be affected by the malnutritive effects of anorexia nervosa. A haziness to 
the lens has been noted upon slit lamp exam in a number of individuals with a history of anorexia 
nervosa.13 This has been explained as being due to the dehydration and electrolytic imbalance 
causing a change in the glucose balance of the lens, yielding a hazy appearance due to edema. 
A compromised lens may also cause negative accommodative effects. 
The consequences of the hypovitaminosis may not be seen in terms of actual premature 
cataract formation until, perhaps, years after the onset and recovery of the severe bout. 
However, premature cataracts should be considered and monitored. 
RETINA AND VISUAL ACUITY 
Effects on the retina due to lack of vitamin A and zinc are well documented. Fifty to eighty 
percent of retinol exists stored in the liver as retinyl esters to allow for access during decreased 
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vitamin A intake A lack of zinc in the rat diet has been shown to lead to hypovitaminosis A This 
is due to the role zinc takes in releasing retinol from the liver, 14 and is believed to also be the 
case with humans. If not detected early, ocular manifestations and disease due to deficiency can 
be very serious. Retinol is required in the physiological synthesis and regeneration of rhodopsin, 
the retinal chemical responsible for scotopic or "night" vision . 151nterference with scotopic vision is 
the earliest sign,s with advanced night blindness (nyctalopia) possible. Reduced color sensitivity 
is also a symptom of a zinc and /or vitamin A deficiencyB Structural damage to the retina is also 
a threat, including histological changes in the outer segments of the photoreceptor. These 
changes may affect the electroretinogram (ERG). 14 
Visual acuity is negatively affected by vitamin A deficiency, as well as riboflavin (vitamin 
B12) deficiency. Lack of vitamin E in the diet has also been linked to a decrease in visual acuity. 
In the photoreceptor membranes. visual acuity is decreased with a reduction of docosahexaenoic 
acid (omega-3 fatty acid) in the photoreceptor membranes. 8 
With the anorexic, from the above information, the following speculations can be drawn in 
terms of retinal effects of malnutrition and effects on visual acuity . The anorexic may have a 
deficiency in scotopic vision due to decreased ability of rhodopsin to regenerate . Retinal 
photopigment histological changes may also be expected. with changes possible in the ERG. 
Visual acuities may be diminished to some degree, due to retinal effects and vitamin deficiencies. 
EXTRAOCULAR MUSCLES AND EYE MOVEMENTS 
Earlier discussion indicated that as severe nutrient depletion continues. the body must 
find other ways to sustain itself. One alternative is protein (muscle) depletion of self . The heart is 
not even spared in the search for life preserving nutrients. Anorexics with cardiac involvement 
show a decrease in cardiac muscle mass, chamber size and cardiac output. 2 Sudden death, 
which is rare in anorexia, is most often due to ventricular tachyarrhythmias. 2 
It would be reasonable to consider the extraocular muscles to be affected in the protein 
depletion process. This manifestation might show itself in an individual 's inability to sustain or 
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generate appropriate eye movements, convergence. and dtvergence These tasks might prove 
too taxing on the depleted system of the anorexic 
ORBIT AND ORBITAL FAT 
The anorexic may be afflicted with osteoporosis, 16,17 increased porosity of the bone, 18 
yielding loss of calcium. thereby weakening the bones. This could have detrimental affects on the 
bones of the orbit If there were loss of mass of the orbit, an increased risk of orbital fracture 
would exist. 
Loss of the protective fatty coverings of the tissues and organs is prevalent in anorexia 
nervosa. Losing this protective fat in the orbit would reduce protection of the globe and optic 
nerve from daily impacts to the head and face. 
VISUAL EXAM ADAPTATIONS 
The vision exam routine may need some revision to accommodate for the individuality of 
the anorexic. This is due to the excessive anxiety an individual with this lifestyle experiences. 
Sitting still for an extended period of time and the lack of control experienced by an individual 
during an exam adds to this anxiety. Manipulative tendencies2 may also be exhibited. and the 
practitioner needs to be aware and be prepared to respond accordingly. 
With the above considerations in mind, here are a few suggestions tor communication 
and exam revision in the case of the eating disorder patient. 
- It is necessary to build a stable relationship with the patient. 2 
- Keep in mind denial is very strong in anorexia. Sensitivity and understanding 
are crucial in questioning during case history. However, be ready to deal with 
possible manipulation. 
- Anorexic's activity level may vary from lethargy to vigorous activity, depending 
on the individual. If you notice either the patient is beginning to respond poorly, 
or is becoming anxious from sitting for too long (shaking a foot or hand or looking 
around, for example), you may want to consider ending the session and bringing 
her back later to finish the exam. This is also a positive step toward gaining 
the trust and comfort of the patient. 
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CONCLUSION 
- Due to the invasive nature of some testing, such as tonometry, dilated fundus 
exam and biomicroscopy, it would be best if these tests weren't done during the 
first visit These can lead to anxiety from feeling out of control . the very situation 
from which the anorexic is trying to break free by manifesting the disorder. Also, 
it will cut down on time of the visit, and help establish a trusting, positive rapport 
with the patient due to the sensitivity exhibited by this action . 
Much of the information in this report is speculative. derived from lim ited scientific 
information There is very little written on the subject of ocular manifestations of anorexia nervosa. 
However it is an area that deserves additional research. This paper is meant primarily as a 
template for future examination in this area. Below is a summary of the ocular tissues discussed 
in the paper and the possible effects on their functioning due to the malnutritive affects of 
anorexia nervosa. 
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SUMMARY OF OCULAR MANIFESTATIONS OF ANOREXIA NERVOSA 
CORNEA AND TEAR LAYER 
CONJUNCTIVA AND SCLERA 
LENS AND CILIARY MUSCLE 
RETINA AND VISUAL ACUITY 
Decreased tear production 
Superficial punctate keratopathy • 
Nighttime glare sensitivity' 
Comeal arcus 
Xanthelasma 
Xerosis and Bitot's spots 
Scleral thinning yielding increased myopia 
Episcleral capillary aneurysmsw 
Subconjunctival hemorrhages' 
Moderate to severe conjunctival squamous 
metaplasia• 
Premature cataract formation 
Decreased accommodative functioning 
Haziness due to edema 
Decreased scotopic sensitivity 
Reduced color sensitivity 
Decreased visual acuity 
EXTRAOCULAR MUSCLES AND EYE Compromised convergence system 
MOVEMENTS Poor eye movements 
ORBIT AND ORBITAL FAT 
TR !CYCLIC ANTI-DEPRESSANTS 
Compromised orbit due to osteoporosis 
Loss of protective fat tor the globe and optic 
nerve 
Photosensitivity* 
Mydriasis• 
Decreased accommodation* 
Nystagmus* 
Narrow angle glaucoma* 
* Ocular manifestations which are documented in literature. 
Unfortunately, malnutrition is a viscious circle. Deficiencies in different nutrients. along 
with side effects of tricyclic anti-depressants. often yield the symptom anorexia. loss of appetite. 
which makes desire to take nourishment more unlikely. 
Studies have shown that 80-90% of prepubertal children are aware of societal attitudes 
toward body image and that greater than 50% of these girls at some time attempt diets and/or 
other methods to control their weight.2 Anorexia nervosa is a puzzling disorder with numerous 
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negative repercussions to individuals, as well as to their family and friends There are thousands 
of women in our society afflicted with this deadly lifestyle. These women are seen in optometric 
and ophthalmologic practices across America everyday. We as practitioners must be aware of 
their special physical and mental health needs in order to provide them the highest possible 
standard of care . 
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